Correlation of plasma oxidized low-density lipoprotein levels to vascular complications and human serum paraoxonase in patients with type 2 diabetes.
The oxidative modification of low-density lipoprotein (LDL) plays a central role in the initiation and acceleration of atherosclerosis. Human serum paraoxonase (PON1) is associated with high-density lipoprotein (HDL) and has been shown to reduce the susceptibility of LDL to lipid peroxidation. We investigated whether circulating oxidized LDL (Ox-LDL) levels were associated with diabetic vascular complications, and whether the enzymatic activity and gene polymorphisms of PON1 influenced Ox-LDL concentrations in vivo. There was no difference in the plasma Ox-LDL concentrations between diabetic patients with and without macrovascular diseases. However, Ox-LDL concentrations corrected by LDL-cholesterol (OxLDL/LDL-C) or apolipoprotein B (apoB) concentrations (Ox-LDL/apoB), which probably reflect the proportion of oxidatively modified LDL to total LDL particles, were significantly higher in patients with macrovascular diseases than in those without. In addition, patients with peripheral neuropathy had a significantly higher Ox-LDL/apoB ratio than patients without this complication. The genotype TT of -108C/T polymorphism in the promoter region of the PON1 gene, which is associated with decreased PON1 expression, showed a significantly higher Ox-LDL/apoB ratio than genotypes TC or CC (TT: 0.60 +/- 0.15, CT + CC: 0.55 +/- 0.11, P =.02). Stepwise multiple regression analysis for Ox-LDL concentration revealed that the -108C/T polymorphism, subsequently to apoB concentration, was identified as a significant contributor. In summary, the Ox-LDL/apoB ratio was associated with macrovascular disease and peripheral neuropathy in Japanese patients with type 2 diabetes. Increased Ox-LDL/apoB may result, at least partly, from reduced serum antioxidant capacity in the diabetic state, including the attenuation of PON1 action. Increased Ox-LDL/apoB could be a significant marker for susceptibility to vascular complications in diabetic patients.